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DETAILED ACTION 

1. Amendment dated 8/15/03 has been received and entered. Claims 9-10, 12, and 23 have 
been canceled. Claims 1-8, 13-22, 24, and 25 are currently pending. Claims 26-46 are 
withdrawn from consideration. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1-6, 8, 1 1, 17- 22, 24 and 25 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Chu et al. (6,301,965). 

With respect to claims 1 and 2, Chu et al. discloses, in Figs. 3 and 6, that the 
sensitivity of the MEM accelerometer (10) is increased by ganging the various electrodes 
(30, 32, 36) (col. 8, lines 45- 47). Chu et al. further discloses an amplifier (18) that is 
connected to stationary electrodes (30, 32) via a pair of digital transistor switched (44). 
Chu et al. also discloses the feedback signal can be applied to electrodes (30, 32) through 
another pair of digital switches (54) (col. 9, lines 43-51), a digital feedback control circuit 
14 (col. 5, line 56), and a pair of oppositely connected single-proof-mass (34) (col. 13, 
lines 50-64). The use of the amplifier (18) is inherently a differential charge integrator as 
claimed. As depicted in fig. 6, each of the proof masses (34) contain a first independent 
terminal (note: one end of a terminal is attached to a contact pad at to right 
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lower/upper side of proof masses (34) and the other node of terminal is attached to 
switch (56, 60)), and a second independent terminal (e.g., ganging of electrodes (30, 32, 
36)) on the common substrate (16) (see col. 13, lines 50-64) . Furthermore, both proof 
masses (34) are contained within accelerometer structures (12) having a cavity (24). 

With respect to claim 3, Chu et al. discloses in Figs. 1, 2C and 2D, and 6 a series 
of timing diagrams for operating the single-proof-mass MEM accelerometer (col. 5, line 
19), the amplifier 18 senses the capacitively generated from the stationary electrodes (30, 
32) (col. 8, lines 61-63), and a first sensing time interval and a second sensing time 
interval (col. 9, lines 1-5). As shown in Figs. 2C and 2D, the amplifier (18) is inherent to 
senses/operates over a non-overlapping time period as claimed. 

With respect to claims 4 and 6, Chu et al. discloses in Fig. 3, the transistor 
switches are provided in parallel with feedback capacitors (col. 9, line34-35), and the 
feedback signal can be applied to the electrodes (30, 32) through digital switches 54 (col. 
9, lines 47-59). As shown in Fig.3, the feedback capacitors are within a feedback loop, 
which is inherently a common mode feedback. With further limitations of claim 6, Chu 
et al. discloses transistor switches are in parallel with the feedback capacitors in each gain 
stage to reset the gain to zero at the end of each sensing time interval (col. 9, lines 34-37). 

With respect to claim 5, Chu et al. discloses an input common-mode amplifier 
(col. 9, line 16). 

With respect to claim 8, Chu et al. discloses by sensing the change in capacitance 
with the digital feedback control circuit (14), the position of the proof mass (340 can be 
determined over a period of time to measure acceleration (col. 8, line 42-45), the digital 
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feedback control circuit (14) operates at a clock frequency 4MHz, and the clock 
frequency can be selected to be in the range of 1-100 MHz (col 10, lines 37-43). 

With respect to claim 11, Chu et al. discloses in Fig. 5a multi-level comparator 
(22) can be used to route a fixed value of the feedback voltage to different combinations 
of stationary electrodes (30, 32) to provide different levels of electrostatic force to urge 
the proof mass (34) back towards it initial position (col. 13, lines 23-28), and the filtered 
signal can be used to drive a comparator (22) to generate one of three states (col. 14, lines 
30-36). 

With respect to claims 17-20, Chu et al. discloses in Fig. 3 and 6 a MEM 
accelerometer structure (70), the two structures can be located in a common cavity (24) 
etched into a substrate (16) (col 13, lines 54-54), the digital feedback control circuit (14) 
is fabricated on the same substrate (16) as the MEM accelerometer structures (23, 70) 
(col. 14, lines 51-54), a amplifier 18, and the digital feedback control circuit (14) 
comprises a negative feedback loop (col. 7, lines 32-34). With respect to further 
limitations of claim 18, Chu et al discloses the amplifier (18) senses a capacitively 
generated electrical signal from the stationary electrodes (30, 32) (col. 8, lines 61-63), the 
amplified signal is filtered by filter 20 (col. 14, lines 19-20), and the and the filtered 
signal can be used to drive a comparator 22 for providing feedback to electrically control 
the position of each proof mass 34 (col. 14, lines 30-36). With respect to further 
limitations of claim 19, as depicted in fig. 6, Chu et al discloses the MEM accelerometer 
structures (12) are formed from a pair of oppositely pair of oppositely connected single- 
proof-masses (col. 13, lines 50-54) each containing a sense capacitor. With respect to 
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further limitations of claim 20, Chu et al. discloses electrodes located on the substrate 
proximate to each proof mass to capacitively generate an electrical signal indicative of 
acceleration of the proof mass (col 3, lines 48-56). 

With respect to claim 21, Chu et al. discloses in Fig. 6 the digital feedback control 
circuit (140 comprises an amplifier (18), a filter (20), and a comparator (22) (col. 8, lines 
53-55), and the proof masses 34 are coupled into the amplifier 18 (col. 14, lines 15-16). 

With respect to claim 22, Chu et al. discloses in Figs. 3 and 6 the sensitivity of the 
MEM accelerometer 10 is increased by ganging the various electrodes (30, 32, 36) (col. 
8, lines 45- 47). 

With respect to claim 24, Chu et al. discloses digital switches (44) are closes to 
connect the stationary electrodes (30, 32) of each MEM accelerometer structure (12) to 
the amplifier except during the force feedback time interval (col. 14, lines 4-9). 

With respect to claim 25, Chu et al. discloses during the SEN2 (second gain stage 
(col. 9, line 40)) time interval the amplified electrical signal is filtered by the filter (20) to 
remove at the resonance-frequency components of the electrical signal produced by the 
mechanical resonance of each of the proof masses (34) are then integrated (col. 14, lines 
18-22). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chu et al. 
(6,301,965) in view of Lemkin et al. (6,386,032). 

With respect to claim 7, Chu et al. discloses a feedback circuit (14). Chu et al. 
does not specifically disclose the feedback is frequency multiplexed. However, Lemkin et 
al. discloses frequency domain multiplexing of capacitor function, may be formed by 
using different-valued modulation frequencies (col. 6, lines 34-36). Therefore, to modify 
Chu et al. by employing a feedback is frequency multiplexed would have been obvious to 
one of ordinary skill in the art at the time of the invention since Lemkin et al. teaches an 
accelerometer having theses design characteristics. The skilled artisan would be 
motivated to combine the teachings of Chu et al. and since Chu et al. states that his 
invention is applicable to accelerometer including a feedback circuit and Lemkin et al. is 
directed to an accelerometer including a feedback circuit. 

6. Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chu et al. 
(6,301,965) in view of Lee et al. (6,230, 566). 

With respect to claims 13 and 14, Chu et al lacks the detail of a position sense 
interface with a reference capacitor. However, Chu et al. discloses in Figs. 1 and 6 a 
digital feedback control circuit (14) (col. 5, line 56), which is equivalent to a position 
sense interface; a pair of oppositely connected single-proof-masses (col. 13, lines 50-64); 
and sensitivity of the MEM accelerometer (10) is increased by ganging the various 
electrodes (30, 32, 36) (col. 8, lines 45- 47). Furthermore, Lee et al. discloses in Figs. 7 
and 8 double accelerometers, proof masses (121, 122), a pair of plate type sense 
capacitors (127, 128); a pair of reference capacitors (133, 134), having electrodes (96- 
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97), in the substrate (84) (col 7, lines 12-37). Therefore, to modify Chu et al. by 
employing a position sense interface with a reference capacitor would have been obvious 
to one of ordinary skill in the art at the time of the invention since Lemkin et al. teaches 
an accelero meter having theses design characteristics. The skilled artisan would be 
motivated to combine the teachings of Chu et al. and since Chu et al. states that his 
invention is applicable to accelerometer including a position sense interface and Lemkin 
et al. is directed to an accelerometer including a position sense interface with a reference 
capacitor. 

With respect to claim 15, Chu et al. lacks the detail of a position sense interface 
including at least one binary weighted capacitor in parallel with at least one reference 
capacitor. However, Chu et al. discloses the amplifier 18 includes an offset trim for each 
input (col. 9, lines 19-20). It is well know in the art to use binary weighted capacitors to 
trim the outputs caused by sense capacitor mismatch. Lee et al. discloses in Figs. 7 and 8 
a pair of reference capacitors 133 and 134, having electrodes 96-97, in the substrate 84 
(col. 7, lines 12-37). Therefore, to modify Chu et al. by employing a position sense 
interface including at least one binary weighted capacitor would have been obvious to 
one of ordinary skill in the art at the time of the invention since Lemkin et al. teaches an 
accelerometer having theses design characteristics. The skilled artisan would be 
motivated to combine the teachings of Chu et al. and since Chu et al. states that his 
invention is applicable to accelerometer including a position sense interface and Lemkin 
et al. is directed to an accelerometer including a position sense interface with a reference 
capacitor. 
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With respect to claim 16, Chu et al. discloses a position detection circuitry. Chu 
et al. lacks the detail of a charge applied to the position detection circuitry by changing 
voltage applied to the reference capacitors. Lee et al. discloses in Figs. 7 and 8 double 
accelerometers, proof masses 121 and 122 5 a pair of plate type sense capacitors 127 and 
128; a pair of reference capacitors 133 and 134, having electrodes 96-97, in the substrate 
84 (col. 7, lines 12-37). Therefore, to modify Chu et al. by employing charge applied to 
the position detection circuitry would have been obvious to one of ordinary skill in the art 
at the time of the invention since Lemkin et al. teaches an accelerometer having theses 
design characteristics. The skilled artisan would be motivated to combine the teachings 
of Chu et al. and since Chu et al. states that his invention is applicable to accelerometer 
including a position sense interface and Lemkin et al. is directed to an accelerometer 
including a position sense interface with a reference capacitor. 



7. Applicant's arguments filed 8/15/03 have been fully considered but they are not 



With respect to claims 1-8, 13-22, 24, and 25, the applicant agues that Chu et al. 
does not discloses a first and second decoupled sense capacitors and a first independent 
terminal on the proof mass and a second independent terminal on the substrate . 
However, this content was not contained in the previous claims submitted 01/18/01, 
which was addressed in the previous office action. 



Response to Remarks 



persuasive. 



Conclusion 
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8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tamiko D. Bellamy whose telephone number is (703) 305-4971. 
The examiner can normally be reached on Monday through Friday 10:00 AM to 7:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on (703) 305-4705. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 308-7722. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 

Tamiko Bellamy 




November 7, 2003 



Application/Control Number: 09/765,521 
Art Unit: 2856 



Page 10 



HEZRON WILLIAMS 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



